Patients
with storage pool deficiency (SPD) have been found previously to have diminished amounts of substances that are stored in platelet-dense granules (storage pool ATP and ADP, calcium. and serotonin) and impaired platelet aggregation responses.
In these studies on 1 and an increase in glycoprotein IV33 has been described. HNA is decreased in some patients with SPD,3438 but there have been no studies on PF4 and I3TG in this disorder.
Neither has there been any evaluation of the a-granules nor of PDGF in SPD.
In this study, we have enumerated the platelet granules and measured granulebound substances in 18 patients with SPD, including 7 patients with the albinism variant.
The variable deficiencies in both granule-bound substances and platelet granules that we found further demonstrate the heterogeneous nature of the disorder, and we have utilized these findings to classify several subtypes comprising the SPD syndrome.
In addition, the findings in patients whose platelets showed diminished numbers of a-granules provide further evidence that these granules are the storage sites of PF4, /3TG, and PDGF.
MATERIALS

AND METHODS
Preparation ofPlatelets and Plasma
Platelet-rich plasma.
Venous blood was mixed with 1/10 vol of either 3.2% (0.108 M) sodium citrate or 1% EDTA in 0.7% saline and centrifuged at I 500 g and 20#{176}C for 3 mm to obtain platelet-rich plasma (PRP).
To obtain platelet-poor plasma (PPP), the blood was centrifuged at 2400 g for 30 mm. Platelet-free plasma (PFP) was prepared by centrifuging PPP for 20 mm at 20,000 g and 4#{176}C.
Gel-filtered platelets. 
Electron Microscopy
The buffer used in these studies was 0. 
Patients With Storage Pool Deficiency
We studied I 8 patients ( 
RESULTS
Platelet Organelles
Quantitative evaluation of platelet organelles was performed as described in Materials and Methods in 7 normal subjects and in 12 patients ( (1 ) deficiency of dense granules only: patients with albinism and the miscellaneous, unrelated patients;
(2) deficiency of dense granules plus partial deficiency of a-granules: family C and family N;
(3) deficiency of both dense granules and a-granules: patient J.C. This classification will be retained in the subsequent presentation of findings on granule-bound substances.
Dense Granule Substances
Diminished values for platelet ADP, and increases in the ATP:ADP ratio, were observed in all patients (Table  2) , and, initially, these findings were the criteria for establishing the diagnoses of storage pool deficiency. Platelet calcium and serotonin were also decreased ( Table  2 ). The absolute values for the four dense granule substances studied are shown in Table  2 . In Fig. 4 , the average values in the three major subgroups of patients defined above are expressed as percent normal. The greatest diminution of dense granule substances was observed in the 7 patients with albinism ( Fig. 4) whose average values for ATP, ADP, calcium, and serotonin were 71% ± 4%, 12% ± 2%, 22% ± 3%, and 2% ± 1% of normal, respectively.
In Table  5 , we have indicated the deficit in each granule-bound -.
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SUMMARY
AND CONCLUSIONS
The findings in the present study support the conclusions of recent studies (see above) that a-granules are the storage site for HNA, PF4, f3TG, fibrinogen, and PDGF.
These substances were normal in patients whose platelets contained normal numbers of a-granules (t5-SPD:alb and t5-SPD:misc), were generally decreased in patients with partial deficiencies of a-granules (a #{244}-SPD), and were markedly diminished in patient J.C. (a5-SPD) whose platelets showed a more severe deficiency of a-granules. For personal use only. on November 8, 2017. by guest www.bloodjournal.org From
